Introduction
Histoplasmosis is an intracellular infection caused by inhalation of conidia from fungus Histoplasma capsulatum. It grows as a mycelium in soils enriched by organic nitrogen sources such as bird and bat droppings. Histoplasma capsulatum is a dimorphic fungus. 1 This is seen in endemic areas including Africa, Australia, part of Eastern Asia, and America (Mississippi, Missouri, and Ohio River valleys, Mexico, north of Latin America as Brazil). 2 General risk factors include residence in endemic areas as well as immunosuppression. Cutaneous localization is more frequent and characterized by granulomatous lesion. The other localizations often encountered are bone and lungs. Histoplasmosis caused by Histoplasma capsulatum is a benign and cosmopolitan condition whereas the African histoplasmosis observed in the African continent, mainly between the tropics of cancer and capricon. 2, 3 Even pulmonary inhalation or cutaneous direct inoculations are incriminated. The pathogenesis of spinal intramedullary histoplasmosis is st ill unk nown while cerebral h i s to p l a s m o s i s f r e qu e n t , i n t r a m e d u l l a r y sp i n a l compression by histoplasmosis is an extremely rare condition. Here, we reported one case of intramedullary spinal compression by Histoplasma capsulatum and discuss according to the literature review, its pathogenesis, diagnosis, and management. 4 The Portuguese article entitled "Myelopathy caused by histoplasmosis: report of a case" was not included because only meningeal was of interest. 5
Materials and Methods

Results
Case Report
An immunocompetent 42-year-old woman was admitted to neurosurgical emergency, complaining of progressive paraparesis 2 weeks later. She worked as a rabbit breeder. Her antecedents were without features and she denied living in endemic regions. During her hospitalization, she complained of intermittent medullar claudication. Walking was difficult. A few days later, a total functional impairment of the lower limb settled very quickly. Physicians' examination demonstrated frank paraplegia with motor deficit at grade 1/5 according to American motor score grading and sphincter disorders, absent tone, urinary incontinence, and decreased sensory from abdominal level caudally. Thoracolumbar magnetic resonance imaging (MRI) was conducted and revealed an enlargement on conus medullaris, heterogeneous enhancement of the cord, and meningeal enhancement on T1-MRI weighted with gadolinium sagittal.
►Fig. 1 shows intramedullary ring and ►Fig. 2 shows enhancing lesion at T2. No cerebral MRI was performed. The white blood cell count was 7,600/µL. The C-reactive protein was 0.3 mg/L. Human immunodeficiency virus (HIV) serology was negative.
The patient underwent laminectomy from T12 to L1. When the median longitudinal opening of the dura matter was performed, an enlargement of the spinal cord was observed. It also allowed highlighting harmoniously swollen spinal with outbreaks of blackish appearance within a pearly white tumor. Opening of the mass to a blackish substance issue evoke intratumoral hematoma. No pus was encountered.
A histological analysis of the specimens was performed. On hematoxylin and eosin (H&E) stained section, areas of granulomatous inflammatory reaction and necrosis were observed (►Fig. 3). Areas suspicious for fungal organisms were visualized on sections. Capsulatum DNA was detected and prolonged fungal culture ultimately grew out Histoplasma capsulatum organisms. Final diagnosis was spinal cord compression caused by Histoplasma capsulatuma.
The patient received a specific antifungal therapy: itraconazole, 200 mg per day for 6 months. She also has functional and sphincter rehabilitation. She was given a checkup 8 months later and we noticed a sensory and motor recovery with a muscular side at 4 þ/5, autonomous walking was possible but somewhat difficult with sphincter control. Two years after the end of treatment, the patient was autonomous.
Synthesis of Literature Dealing with Spinal Cord Compression Caused by Histoplasmosis 3,4,6-13
Adding our case to the literature review, there are 10 cases of histoplasmosis spinal cord compression reported. Seven patients came from endemic regions; one case from Arizona which is a nonendemic region, and in two cases the origin is not precised (►Table 1). The mean age of the patient suffering from spinal cord compression caused by intramedullary histoplasmosis because of the Histoplasma capsulatum was 40 years old whose extremes are 16 and 75 years.
Histoplasmosis spinal cord compression history started progressively around 3 months in three cases. Spinal cord compression caused by histoplasmosis occurred in immunocompromised patient as positive HIV patient (four cases), HTLV 1 (one case), or organ transplantation (one case). Patient worked as rabbit or chicken breeders (two cases) and farm worker (three cases). Only one patient came from endemic areas. All cases are caused by Histoplasma capsulatum.
The history duration average was 3 months varying from 2 weeks to 9 months. Spinal cord compression occurred in contex of disseminated in three cases (n ¼ 6), associated with brain localization in five cases or gastrointestinal in one case (n ¼ 8). Spinal cord compression was isolated in five cases (n ¼ 10).
MRI gadolinium enhanced nodular ring in all the cases hypointensity T1 with gadolinium and hyperintensity T2. In all cases reported in the literature, spinal cord compression is mainly because of the Histoplasma capsulatum. Anatomical forms reported were abscess in one case, necrosis granuloma in six cases, and nonevidence myelitis was diagnosed in seven cases.
Differential diagnosis were tumors (primitive or metastasis) in four cases and in one case, it was demyelinating and inflammatory and infection disease (nocardiosis or tuberculosis) (n ¼ 5).
Histological examination findings were necrotizing granuloma in seven cases, abscess in one case, and no precision in two cases (n ¼ 10). Intramedullary spinal cord caused by Histoplasma capsulatum diagnosis was made after surgical removal in four cases, biopsy in five cases, and blood culture in only one case.
The patients felt better after an antifungal therapy in nine cases. In one case, treatment and outcomes were not precised. Antifungal were amphotericin B, itraconazole, or voriconazole. Association of these antifungal medicines was used in three cases and one antifungal medicine in four cases (n ¼ 7). Median duration of antifungal therapy was 3 months (from 1 to 6 months; n ¼ 4). Follow-up was from 6 weeks to 24 months with a mean of 13 months and the outcome was good in seven cases, bad in one case, the patient kills oneself in one case, and nonprecised in one case.
Discussion
The severity of the neurologic presentation, lack of systemic signs, and extensiveness of central nervous system lesions on MRI are exceptional. To our knowledge, this is the third case of isolated spinal conus compression caused by histoplasmosis reported in non-immunocompromised host.
This study allows us to deal with epidemiology, clinics management, and outcome of such spinal cord compression.
Primary neurologic presentation of histoplasmosis is extremely rare, especially in young, non-immunocompromised hosts. A case of disseminated histoplasmosis in a 72-year-old man was reported, it was the first report of histoplasmosis presenting as a myelopathy. 14 Spinal cord compression caused by histoplasmosis is high in the patient with history of organ transplantation, 8 animal breeders, 10 farm workers, 12,13 endemic areas, 7,9 and human immunodeficiency virus infection. 7, 12, 13 It was intra-spinal cord abscess. 6, 8, 11 Histoplasmosis in Histoplasma capsulatum is cosmopolitan. 6, 8 The predominance is male and the age is around the second decade of life. The initial lesion would be lung with an incubation period of 2 weeks, and then secondarily would be hematogenous dissemination. 6, 7 Professional and geographic origin seem to be predisposing factors. 10, 12, 13 Even though histoplasmosis is endemic in our region, central nervous system localization is rare and especially for spinal localization, generally, the disease is observed in disseminated forms 9 or associated with immunodeficiency. 8, 10, 12, 13 Brain localization and necrotizing granulomas are well known, 8 but spinal cord compression caused by histoplasmosis is exceptional: only four isolated cases have been evaluated by MRI. 6, 12, 13 Histoplasma capsulatum endemic areas are more extended than the one previously described. 2 In fact, the case was reported in Arizona in host. 11 Diagnosis must be evoked in patient with predisposing conditions such as endemic areas living, immunocompromised, rural people, animal breeders, and farm workers.
MRI showed enlargement of the spinal cord, with a lowintensity signal on T1-weighted images, high-intensity signal on T2-weighted images, and areas of intramedullar contrast enhancement. Because of the association of brain localization, it is mandatory to search for it when spinal cord location is diagnosed. The lesion is nodular or like a ring one or multiple granuloma. 9 Conclusion of this review is that typically imaging presentation of intramedullary histoplasmosis is nodular or ring enhanced, isolated or multiple hypointensity T1 and hyperintensity T2.
Histopathological examination is also an evidence of the diagnosis of histoplasmosis. In the case of Histoplasma capsulatum, histopathological examination shows the presence of major forms of yeast (8-15 m diameter). Areas for fungal microorganisms were suspicious or visualized by H&E section stain and Gomori Methenamine stain fungal element became clearly apparent. 12 On the basis of the histopathology, they are of the following three forms: granuloma, 3 abcess, 11 and myelitis. In the literature, less than 50% of the cases were disseminated histoplasmosis and this can manifest itself by lymphocytic meningitis, focal cerebral or spinal lesions like in our case. Mycological data assessment given by direct examination with culture isolates microorganism. The polymerase chain reaction is useful for the diagnosis. A biopsy of the lesion showed macrophages containing yeast cells, with periodic acid-schiff test and Grocott staining aspects compatible with the presence of Histoplasma capsulatum. Other examinations such as polysaccharide may be contributory to histoplasma antigen detection in the serological test.
The current antifungal treatment recommended in violations of the central nervous system with molecule of choice is of course itraconazole. In our case, spinal cord improved with surgery associated to antifungus medication. Sometimes specific medical treatment alone is enough but with sufficient dosage. 7 Successful medical treatment of a spinal cord because of the histoplasmosis after biopsy is reported again. 7 In fact, antifungal therapy is the most important in the treatment. Because of neurological complications, we emphasize only biopsy and antifungal treatment. We think that the role of surgery is to get specimens for the diagnosis.
Conclusion
In endemic areas, histoplasmosis must be evoked as etiology of spinal cord compression. Cerebral imaging must be systematically performed because of the frequent association to brain localization.
